High performance anion exchange chromatography−pulsed amperometric detection was employed in this study to conduct quantitative analysis of the inulinrelated fructo-oligosaccharides present in Gynura divaricata subsp. formosana. Result obtained for the 1-kestose (GF 2 ), nystose (GF 3 ) and 1 F -fructofuranosyl-nystose (GF 4 ) contents were 146.60 ± 0.04, 24.70 ± 0.75 and 16.60 ± 0.91 g/g, fresh weight, and 68.90 ± 0.02, 7.60 ± 1.34 and 149.30 ± 0.06 g/g (mean ± RSD), dry weight, respectively. Using this method, the limit of quantitation was 20 g/mL and the linear detectability between 0-250 g/mL. The developed method provides a practical analysis for these low caloric value, prebiotic and non-digestible carbohydrates in the genus Gynura.
Fructo-oligosaccharides are non-digestible carbohydrates which have functional and physiological properties including low sweetness, non-carcinogenicity, low caloric value, and prebiotic, hypolipidemic and hypocholesterolemic activities. It is purported that fructo-oligosaccharides do not make hyperglycemia worse and are without any side effects on diabetes-related metabolic parameters in streptozotocin-induced diabetic rats, even at the 10% level [1] .
Gynura divaricata subsp. formosana Kitam. (Compositae) is an endemic plant growing littorally along northern and eastern Taiwan [2] . Our recent study on the hypoglycemic constituents from this subspecies has resulted in the isolation of three fructooligosaccharides, of which nystose is the most active component in the hexose transport assay [3a] . The relative composition of fructooligosaccharides varies depending on the collection season and storage temperature [3b, 4, 5] . In the present study, the amounts of inulin-related fructo-oligosaccharides were determined by high performance anion exchange chromatography-pulsed amperometric detection (HPAEC-PAD), which has been applied to the rapid determination of the fructo-oligosaccharides of a variety of foods and feedstuffs using a CarboPac PA 1 column, with low sample preparation [6] [7] [8] [9] . Since the sample matrix would not affect the retention time and peak area response for fructo-oligosaccharides in HPAEC-PAD, external calibration was used in this study instead of the standard addition method. The calibration standards produced linear detectability between 0-250 μg/mL (r>0.99), with a limit of quantitation (LOQ) at 20 g/mL. Chromatographic peaks were identified by comparison of retention times and/or by spiking with standards. The concentration of each fructo-oligosaccharide in the sample within the range was obtained by dividing the peak area by the slope of the standard curve. The content of each fructooligosaccharide throughout this study was obtained by concentration multiplied by the dilution and then divided by the sample weight. The chromatograms for fresh and dried aerial parts of the title plant are s hown in Figures 1 and 2 , respectively. The results indicated that the amounts of 1-kestose (GF 2 ), nystose (GF 3 ) and 1 F --fructofuranosylnystose (GF 4 ) were 146.6, 24.7 and 16.6 g/g in the hot water extract of the fresh aerial parts (WFT-1) and 68.9, 7.6 and 149.3 g/g in the dried aerial parts (WFT-2). Three other saccharides, D-glucose, D-fructose and sucrose, were identified, but not quantified and longer chain fructooligosaccharides (GF n , n ≥5) were not investigated as commercial standards were not available. In Figure 2 , the small peak eluted after the major one was a branched isomer of 1 F --fructofuranosylnystose (GF 4 ) [6] . This peak was combined with the major one to establish the calibration graphs and to calculate total amounts in sample matrices. Peaks were baseline separated except for GF 2 , whose integration was determined by a perpendicular drop set in parameters in the chromatograph for overlapping Gaussian peaks. The accuracy is more than 96%, as calculated by the recovery of nystose ( Table 1) . The program setting for the pulsed amperometric detector is modified from the literature and is shown in Table 2 [6] . The content of GF 4 in the dried plant material (45 o C circulating airdried) was far more than that in the fresh (149.3 vs 16.6 g/g), which might indicate that 1-FFT, catalyzing the formation of GF 4 , at that temperature is more active than 1-FEH. This needs to be clarified in future study.
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Experimental
Plant materials, extraction and isolation:
The aerial parts of G. divaricata subsp. formosana were purchased from Shi-Chi Traditional Chinese Medicine store in Taipei, Taiwan, in June, 2001. The plant material was identified by Prof. Shoei-Sheng Lee and a voucher specimen (WFT-LM-6-2001) was deposited in the School of Pharmacy, National Taiwan University. The isolation and struc-tural elucidation of D-fructofuranose, sucrose, 1-kestose, nystose, and 1 F --fructofuranosylnystose were described previously [3a] .
Preparation of standard solutions:
Prior to use, each standard compound (ca. 50 mg) was dried under vacuum at 40 o C overnight.
Stock solutions of 1-kestose (1000 g/mL), nystose (1012 g/mL) and 1 F --fructofuranosylnystose (1008 g/mL) were prepared by dissolving 25.0, 25.3 and 25.2 mg of the standards in 25 mL volumetric flasks with deionized water. These solutions were stored at 4 o C before use. Concentrations of 10, 20, 30, 40, 50, 100, 150, 200 and 250 g/mL of each standard compound were prepared from the stock solution using deionized water.
Sample preparation: Plant material (1.081 kg), after washing, was dried in a shady area. A sample (540 g) was cut and macerated in 2.7 L deionized water and boiled for 1 h. After filtration, the solution was lyophilized to give 14.64 g of fresh H 2 O extract (WFT-1). The remainder of the sample (541 g) was dried in an oven at 45 o C to give 43.12 g of dry residue. After maceration in 430 mL deionized water and boiling for 1 h, the solution was filtered and lyophilized to give 13.32 g of dry H 2 O extract (WFT-2). The mixture of WFT-1 (200.4 mg) and deionized water (10 mL) was stirred for 10 min and then centrifuged (4000 rpm) for 10 min. The supernatant was passed through a 0.22 m membrane to give WFT-1 solution (20.04 mg/mL). WFT-2 was treated in the same manner to give WFT solution (20.00 mg/mL). These solutions were used for HPAEC-PAD analysis. 
